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(57) A reciprocating wrench (100) for quick combin-
ing fastener (50) includes a main body (10), a claw (20),
and an elastic positioning device (30) therebetween. The
main body (10) includes a concavely-shaped first jaw
opening (11), which has a pivotend (12) atan end thereof.
The claw (20) includes a concavely-shaped second jaw
opening (21), which has a pivotal combination portion
(22) at an end thereof. The pivotal combination portion
(22) is pivotally connected with the pivot end (12), such
that the claw (20) and the main body (10) pivotally move
with respect to each other. The elastic positioning device
(30) allows the claw (20) to optionally rotate toward a
closing direction or remain in the opening status. There-
fore, the claw (20) is able to remain in the opening status
for combining the fastener (50).

RECIPROCATING WRENCH FOR QUICK COMBINING FASTENER

FIG. 4
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention:

[0001] The present invention relates to reciprocating
wrenches, and more particularly, to a reciprocating
wrench for quick combining fastener.

2. Description of the Related Art:

[0002] As shown by the wrench of US patent
6,978,701, the head portion thereof has a ring compo-
nent, such that the ring component is mounted around a
hexagonal nut. However, when the hexagonal nut is to
be fastened, after driving the nut to rotate in clockwise
by 60 degrees through the wrench, the user needs to
detach the wrench from the hexagonal nut along the axial
direction of the nut, rotates the wrench in counterclock-
wise by 60 degrees, re-mounts the ring component
around the nut, and repeats the aforementioned wrench-
ing operations. Such operations are time costing, and
such type of wrench is not categorized under a quick
operative wrench.

[0003] Also, as shown by WO2018/167520A1 "LINE
WRENCH HEADS AND LINE WRENCHES", a line
wrench includes a wrench head, a fixed head portion,
and a pivoting head portion, wherein the pivoting head
portion pivotally moves to open with respect to the fixed
head portion. Further, a resilient portion is disposed be-
tween the wrench head and the pivoting head portion,
such that the pivoting head portion is maintained at a
closing position with respect to the fixed head portion.
Therefore, the line wrench is able to be efficiently en-
gaged with a hexagonal fastener on an oil-pipe through
the pivoting operation of the pivoting head portion with
respect to the fixed head portion, thereby screwing the
hexagonal fastener. However, such oil-pipe wrench ap-
plies the function of the resilient portion, so that the fixed
head portion and the pivoting head portion are normally
closed with respect to each other. Therefore, when the
wrench is applied, the user needs to press the pivoting
head portion by fingers, and then release the fingers for
the pivoting head portion to be recovered to the original
position when the oil-pipe enters the operation range of
the pivoting head portion. During such operation proc-
esses, based on the fact that the fingers of the user being
closed to the wrench head, the operation is easily hin-
dered in a relatively narrow working space, and the
wrench is kept from entering the peripheral range of the
oil-pipe for combining the fastener for operation. Further,
in a high temperature oil-pipe operating environment, the
user may suffer a hand burnt accident when trying to
press the pivoting head portion.

[0004] In addition, US9884409 discloses an oil-pipe
wrench, wherein the pivotal member thereof has a distal
end inserted in the second recess during the fastening
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process of the hexagonal object. For facilitating the func-
tion, two separate pivots (first and second locking mem-
bers) are required, such that the pivotal members have
two different pivot centers, so as to remove the distal end
of the pivotal member from the second recess. However,
such design increases the structural complexity and the
cost thereof, which is still not optimal. Similarly, such
wrench is easily hindered in the operation in a relatively
narrow working space, so as to be kept from entering the
peripheral range of the oil-pipe for combining the fastener
for operation. Also, in a high temperature oil-pipe oper-
ating environment, the user may suffer a hand burnt ac-
cident when trying to press the pivoting head portion.
[0005] Based on the aforementioned reasons, the ap-
plicant develops a reciprocating wrench for quick com-
bining the fastener for providing a convenience of safe
usage and operation of the wrench.

SUMMARY OF THE INVENTION

[0006] Forimproving the issues above, a reciprocating
wrench for quick combining fastener is disclosed. With
the claw which is able to be kept opening, the user is able
to insert the wrench into the peripheral range of the oil-
pipe for combining the fastener for carrying out the
wrenching operation without the need to press the claw,
so as to overcome the space limitation and achieve the
convenience of operation.

[0007] For achieving the aforementioned objectives, a
reciprocating wrench for quick combining fastener in ac-
cordance with an embodiment of the present invention
is provided, comprising a main body, a claw, and an elas-
tic positioning device. The main body has a concavely-
shaped first jaw opening, which has a pivot end on one
side thereof. The claw has a concavely-shaped second
jaw opening, which has a pivotal combination portion on
one side thereof. The pivotal combination portion of the
claw is pivotally connected with the pivot end of the main
body along a pivot center, such that the claw is allowed
to pivotally rotate with the pivot center as the rotation
center in order to rotate toward a closing direction or an
opening direction. The elastic positioning device is dis-
posed between the main body and the claw, so that the
claw is allowed to optionally rotate toward the closing
direction or the opening direction.

[0008] With such configuration, the claw of the present
invention does not need to be continuously pressed for
maintaining the opening status, such that the wrench is
easily inserted into the peripheral range of the fastener
for combining the fastener to carry out the wrenching
operation, without being limited by the narrow operation
space. Also, the requirement and inconvenience of con-
tinuously pressing the claw are saved, and the operation
safety of the user is assured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]
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Fig. 1 is a perspective view of the reciprocating
wrench for quick combining fastener in accordance
with a first embodiment of the present invention.
Fig. 2 is an exploded view of the reciprocating
wrench for quick combining fastener in accordance
with the first embodiment of the present invention.
Fig. 3 is a sectional view of the reciprocating wrench
for quick combining fastener, illustrating the wrench
atthe normal position with the claw facing the closing
direction.

Fig. 4 is a transverse sectional view of the recipro-
cating wrench for quick combining fastener in ac-
cordance with the first embodiment of the present
invention, illustrating the claw at the first position and
opening with respect to the main body before com-
bining the fastener.

Fig. 5is aschematic view of the reciprocating wrench
for quick combining fastener in accordance with the
firstembodiment of the present invention, illustrating
the wrench in the opening status, with the hand of
the user griping the hand tool to approach the fas-
tener of the oil-pipe.

Fig. 6is aschematic view of the reciprocating wrench
for quick combining fastener in accordance with the
firstembodiment of the present invention, illustrating
the wrench combining the fastener in the two jaw
openings.

Fig.7 isaschematic view of the reciprocating wrench
for quick combining fastener, illustrating release por-
tion resisting the third obverse force bearing face,
with the claw pivoting to away from the first position.
Fig. 8 is a transverse sectional view of the recipro-
cating wrench for quick combining fastener, illustrat-
ing the claw at the second position in the closing
status with respect to the main body and completely
combining the fastener.

Fig.9is aschematic view of the reciprocating wrench
for quick combining fastener, illustrating the wrench
completely combining the fastener on the oil-pipe.
Fig. 10 is a schematic view of the reciprocating
wrench for quick combining fastener, illustrating the
fastener being driven to rotate in a clockwise direc-
tion.

Fig. 11 is an enlarged view of the reciprocating
wrench for quick combining fastener, illustrating the
second tip elastically expanding to resist against the
first tip after the fastening process.

Fig. 12 is a transverse sectional view of the recipro-
cating wrench for quick combining fastener in ac-
cordance with a second embodiment of the present
invention, illustrating the positioning member of the
elastic positioning device resisting against the posi-
tion limiting area, with the claw facing the closing
direction.

Fig. 13 is a transverse sectional view of the recipro-
cating wrench for quick combining fastener in ac-
cordance with a third embodiment of the present in-
vention, illustrating the positioning member which is
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a magnet disposed between the claw and the main
body, with the claw at the first position.

Fig. 14 is a schematic view of the reciprocating
wrench for quick combining fastener in accordance
with a fourth embodiment of the present invention,
illustrating the wrench being a double-headed
wrench, with the operation portion being a long han-
dle.

DETAILED DESCRIPTION OF THE INVENTION

[0010] The aforementioned and further advantages
and features of the present invention will be understood
by reference to the description of the preferred embodi-
ment in conjunction with the accompanying drawings
where the components are illustrated based on a propor-
tion for explanation but not subject to the actual compo-
nent proportion. Embodiments of the present invention
areillustrated in detail along with the drawings. However,
the technical features included by the present invention
are not limited to certain embodiments hereby provided.
Scope of the present invention shall be referred to the
claims, which include all the possible replacements, mod-
ifications, and equivalent features.

[0011] Referring to Fig. 1 to Fig. 11, a reciprocating
wrench 100 for quick combining fastener 50 in accord-
ance with a first embodiment of the present invention is
provided, comprising a main body 10, a claw 20, and an
elastic positioning device 30.

[0012] The main body 10 has a concavely-shaped first
jaw opening 11. The first jaw opening 11 has a pivot end
12 onone side and afirsttip 13 on another side in opposite
to the pivot end 12.

[0013] The claw 20 has a concavely-shaped second
jaw opening 21. The second jaw opening 21 has a pivotal
combination portion 22 on one side and a second tip 23
on another side in opposite to the pivotal combination
portion 22. The pivotal combination portion 22 of the claw
20 is pivotally connected with the pivot end 12 of the main
body 10 along a pivot center C, such that the claw 20 is
allowed to pivotally rotate with the pivot center C as the
rotation center X in order to rotate toward a closing di-
rection or an opening direction. The claw 20 and the main
body 10 are allowed to pivotally move between a first
position and a second position with respectto each other.
As shown by Fig. 4, when the claw 20 is at the first po-
sition, the claw 20 remains opening with respect to the
main body 10.

[0014] The elastic positioning device 30 is disposed
between the main body 10 and the claw 20, and the claw
20 is able to rotate toward the closing direction or option-
ally remained open. In the opening status, the wrench
100 is applied for combining the fastener 50. As shown
by Fig. 5 to Fig. 11, the wrench 100 is allowed to be
engaged with the fastener 50, such as the one being
disposed on an oil-pipe, so thatthe fastener 50 is screwed
to be fastened or loosened.

[0015] The fastener 50 is a hexagonal thread bolt,
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wherein a hexagonally-shaped head portion thereof has
afirst force bearing face 51A to a sixth force bearing face
56A sequentially disposed in a counterclockwise direc-
tion from the 9 o’clock direction. Similarly, the fastener
50 has a first obverse force bearing face 51B to a sixth
obverse force bearing face 56B sequentially disposed.
The wrench 100 is engaged with the fastener 50 and
wrenches the fastener 50 along a rotation center X,
wherein the rotation center Xis the axle of the fastener 50.
[0016] When the wrench 100 is engaged with the fas-
tener 50 for carrying out the fastening operation, the fas-
tener 50 is positioned in the first jaw opening 11 and the
second jaw opening 21.

[0017] Thefirsttip 13 has a block face 16. The first jaw
opening 11 of the main body 10 further has a first forcing
face 17, a second forcing face 18, and a third forcing face
19 sequentially disposed in a clockwise direction on one
side of the block face 16, as shown by Fig. 3 and Fig. 8.
When the wrench 100 is engaged with the fastener 50,
the block face 16 faces the claw 20; the first forcing face
17, the second forcing face 18, and the third forcing face
19 face the fourth force bearing face 54A, the third force
bearing face 53A, and the second force bearing face 52A
of the fastener 50, respectively. Therefore, when the
wrench 100 is engaged with the fastener 50, the main
body 10 correspondingly surrounds the three force bear-
ing faces of the fastener 50.

[0018] The pivotal combination portion 22 of the claw
20 s pivotally connected with the pivot end 12 of the main
body 10 through a single trunnion 28 along the pivot cent-
er C, such that the claw 20 and the main body 10 are
able to pivotally move with respect to each other. The
pivot end 12 of the main body 10 includes two pivot ears
spaced with each other, and each pivot ear comprises a
first pivot hole 121, respectively. The claw 20 comprises
a second pivot hole 221. The trunnion 28 passes through
the first pivot holes 121 and the second pivot hole 221
along the pivot center C, such that the claw 20 is pivotally
connected with the main body 10. The trunnion 28 has
atooth portion 281 formed on the middle section thereof,
wherein the outer diameter of the tooth portion 281 is
larger than the inner diameter of the second pivot hole
221, such that the second pivot hole 221 of the pivotal
combination portion 22 is fittingly engaged with the tooth
portion 281. Therefore, when the trunnion 28 is disposed
between the main body 10 and the claw 20, the trunnion
28 is fixed in the second pivot hole 221.

[0019] The main body 10 has an operation portion 14
formed on a position away from the first jaw opening 11.
In the first embodiment, the operation portion 14 of the
main body 10 comprises a combination bore 15, and the
central line of the combination bore 15 passes through
the main body 10 and is arranged in parallel to the rotation
center X. The combination bore 15 of the main body 10
is combined with the driving end of a hand tool 1, so that
the user wrenches the hand tool 1 to drive the fastener
50 through the main body 10. Therein, the hand tool 1 is
a handle.
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[0020] In addition, a press member 24 extends to be
formed on the pivotal combination portion 22 of the claw
20, such that the user is able to press the press member
24 for opening the claw 20 with respect to the main body
10.

[0021] The second tip 23 has a shape gradually wid-
ening toward the distal end of the claw 20. The second
tip 23 includes an outer retaining face 231 and an oppo-
site inner retaining face 232. The longest distance be-
tween the outer retaining face 231 and the pivot center
C is a first radius R1, and the shortest distance between
the inner retaining face 232 and the pivot center C is a
second radius R2, wherein the first radius R1 is larger
than the second radius R2. Notably, when the claw 20
pivotally sways, the claw 20 pivotally moves with respect
to the main body 10 along the first radius R1 and the
second radius R2. When the claw 20 is at the second
position and the wrench 100 is not engaged with the fas-
tener 50, the first radius R1 is smaller than the shortest
distance between the first tip 13 and the pivot center C.
When the wrench 100 is engaged with the fastener 50
for carrying out the fastening operation, the wrench 100
easily drives the fastener 50 to rotate.

[0022] The wrench 100 of the present invention com-
prises a first imaginary line L1 and a second imaginary
line L2. As shown by Fig. 8, when the wrench 100 is
engaged with the fastener 50, the first imaginary line L1
passes through the pivot center C, the rotation center X
of the fastener 50, the second tip 23, and the first tip 13.
The second imaginary line L2 passes through the first
imaginary line L1 and the rotation center X. An outer side
of the block face 16 is connected with a first connection
face 161, with a second connection face 233 formed be-
tween and connecting the outer retaining face 231 and
the inner retaining face 232.

[0023] When the wrench 100 is engaged with the fas-
tener 50, the block face 16 faces the outer retaining face
231 of the claw 20, and the first forcing face 17, the sec-
ond forcing face 18, and the third forcing face 19 face
the fourth force bearing face 54A, the third force bearing
face 53A, and the second force bearing face 52A of the
fastener 50, respectively. The inner retaining face 232
faces the first force bearing face 51A of the fastener 50.
Further, the claw 20 comprises a fourth forcing face 25
and a fifth forcing face 26, which face the sixth force bear-
ing face 56A and a fifth force bearing face 55A of the
fastener 50, respectively, such that the claw 20 surrounds
the other three force bearing faces of the fastener 50.
Meanwhile, a first inclination angle 61 is included by the
block face 16 and the first force bearing face 51A, and a
second inclination angle 62 is included by the outer re-
taining face 231 and the first force bearing face 51A. The
second inclination angle 62 is smaller than the first incli-
nation angle 61.

[0024] In addition, a plurality of concaves 60 are dis-
posed on the inner edge of the first jaw opening 11 and
the second jaw opening 21 for facing a second obverse
force bearing face 52B, a third obverse force bearing
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face 53B, a fourth obverse force bearing face 54B, a fifth
obverse force bearing face 55B, and a sixth obverse force
bearing face 56B of the fastener 50, respectively, such
that the concaves 60 are able to face the five corners of
the fastener 50 in the engagement of the wrench 100 and
the fastener 50. Therefore, during the wrenching proc-
ess, the corners of the fastener 50 are prevented from
overly worn. The fourth forcing face 25, fifth forcing face
26, and the inner retaining face 232 comprise a plurality
of skid proof grooves 61, respectively, for preventing the
skidding against the fastener 50. Further, in the first em-
bodiment of the presentinvention, each of the first forcing
face 17, the second forcing face 18, and the third forcing
face 19 has a plurality of skid proof grooves 61, respec-
tively, for achieving a skid proof function.

[0025] The elastic positioning device 30 includes an
elastic member 31, a positioning member 32, and a po-
sitioning area 33 which is formed on the claw 20. The
elastic member 31 is disposed on the main body 10 and
provides the elastic recovering force for the claw 20 to
rotate toward the closing direction. The positioning mem-
ber 32 is disposed between the main body 10 and the
claw 20, and optionally resists against the positioning
area 33, such that the claw 20 optionally remains in the
opening status. The positioning area 33 includes a posi-
tioning face 331 and a dividing side 332 disposed on one
side of the positioning face 331. The distance from the
positioning face 331 to the pivot center C is smaller than
the distance from the dividing side 332 to the pivot center
C. Aslide area 34 is formed on one side of the positioning
area 33, so as to be pushed by the elastic member 31
and slide with respect to the positioning member 32. At
the first position, the positioning member 32 of the elastic
positioning device 30 resists against the positioning area
33. The main body 10 has an installation notch 122
formed on the pivot end 12 and facing the claw 20. The
elastic member 31 is disposed in the installation notch
122 and pushes the positioning member 32. The posi-
tioning member 32 is slidably disposed in the installation
notch 122 and pushes the claw 20, so that the claw 20
normally moves toward the first tip 13. The elastic mem-
ber 31 is a compression spring, and the positioning mem-
ber 32 is a hollow pin formed of metal material. In the
first embodiment, the elastic member 31 and the posi-
tioning member 32 are arranged in a coaxial alignment.
The positioning member 32 has a body portion 321, and
the body portion 321 is slidably disposed in the installa-
tion notch 122 and comprises an inner bore 322 whose
sectional face is formed in a circular shape. Also, the
positioning member 32 has a hemisphere shaped resist-
ing end 323 formed on one end in opposite to the inner
bore 322 and connected with the body portion 321. The
positioning area 33 is an arc shaped groove formed on
the claw 20 and faces one side of the main body 10. Also,
elastic member 31 comprises a pushing end 311 and an
inner end 312. The pushing end 311 pushes the inner
bore 322 of the positioning member 32, and the inner
end 312 contacts the installation notch 122.
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[0026] The elastic positioning device 30 is disposed
between the main body 10 and the claw 20, such that
the claw 20 is able to rotate toward the closing direction
for the wrench 100 to combine the fastener 50. When the
press member 24 is pressed by the fingers of the user
or other external force, the claw 20 is allowed to rotate
toward the opening direction until the positioning member
32 of the elastic positioning device 30 resisting against
the positioning area 33 for generating a first force F1 and
a second force F2 imposed upon the positioning face 331
of the positioning area 33. A torque M1 generated by the
first force F1 upon the pivot center C offsets a obverse
torque M2 generated by the second force F2 upon the
pivot center C (i.e. the torque M1 being equal to the ob-
verse torque M2), such that the elastic positioning device
30 resists against the positioning face 331 of the posi-
tioning area 33 to reach a force balancing status. There-
fore, the claw 20 is at the first position and remains open
with respect to the main body 10, as shown by Fig. 4. In
other words, the force imposed by the positioning mem-
ber 32 of the elastic positioning device 30 upon the po-
sitioning area 33 is completely transmitted to the pivot
center C through the positioning face 331, so that the
claw 20 remains in the opening status. At the same time,
the wrench 100 is able to easily and conveniently ap-
proach the peripheral area of the oil-pipe, as shown by
Fig. 5.

[0027] When the user needs to combine the fastener
50 with the wrench 100, as shown by Fig. 6, which means
that the claw 20 leaves the opening status, the user im-
poses a force on the wrench 100, such as by wavering
the wrench 100 or contacting the oil-pipe with the main
body 10 of the wrench 100. The movement of the main
body 10 causes the mass of the claw 20 to generate an
inertia of rotation toward the closing direction, such that
the inertia of the claw 20 surpasses the static friction be-
tween the positioning face 331 and the positioning mem-
ber 32 and also the resistance of the dividing side 332,
whereby the positioning member 32 crosses the dividing
side 332 and slides to reach the slide area 34. As aresult,
the claw 20 pivots from the opening status in Fig. 6 to
the closing status at the second position in Fig. 8. Briefly
speaking, the user applies the inertia of the claw 20 to
remove the positioning effect of the elastic positioning
device 30, without the need of using the hands to ap-
proach the claw 20 near the oil-pipe, assuring the safety
and convenience of usage.

[0028] In addition to the application of inertia for re-
moving the opening status of the claw 20, in the first em-
bodiment, another technique is applied to reach the iden-
tical technical effect. The elastic positioning device 30
further includes arelease portion 35 disposed on the claw
20 away from the positioning are 33. At the first position,
the release portion 35 protrudes from the inner side of
the first jaw opening 11 with respect to the main body 10,
as shown by Fig. 6. Therefore, in the opening status of
the wrench 100, the user applies the release portion 35
to resist against the fastener 50 or the oil-pipe, so that
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the wrench 100 recovers to the second position from the
first position. Referring to Fig. 7, when the claw 20 is at
the first position, the user applies the release portion 35
to resist against one lateral side of the fastener 50, such
that the counterforce is imposed upon the claw 20. As a
result, the claw 20 pivots about the pivot center C to rotate
toward the closing direction, so that the positioning mem-
ber 32 of the elastic positioning device 30 crosses the
dividing side 332 from the positioning area 33 and slides
to reach the slide area 34. Therefore, the claw 20 pivots
from the first position to the second position, achieving
the closing status with respect to the main body 10, so
astobe engaged with the fastener 50, as shown by Fig. 8.
[0029] Furthermore, a position limiting portion 27 pro-
trudes on one side of the claw 20 adjacent to the outer
retaining face 231. When the wrench 100 is not engaged
with the fastener 50, the position limiting portion 27 is
applied for resisting against the first connection face 161
of the first tip 13, so that a space surrounded by the first
jaw opening 11 and the second jaw opening 21 is smaller
than the outer profile of the fastener 50.

[0030] Referring to Fig. 5 to Fig. 10, the operation the-
ory and effect of the wrench 100 of the first embodiment
are illustrated. As shown by Fig. 5 and Fig. 6, before the
fastening operation of the fastener 50 on the oil-pipe, the
combination bore 15 of the wrench 100 is combined with
the hand tool 1, and the user presses the press member
24 of the claw 20, thereby pivoting the claw 20 to the first
position. At the meantime, the positioning member 32 of
the elastic positioning device 30 resists against the po-
sitioning area 33, so thatthe claw 20 remains in the open-
ing status. Therefore, when the wrench 100 approaches
the peripheral space of the oil-pipe, the user only needs
to grip the distal end of the hand tool 1 with one hand
and move the first jaw opening 11 and the second jaw
opening 21 of the wrench 100 to the peripheral space of
the oil-pipe, and then axially moves the first jaw opening
11 and the second jaw opening 21 along the oil-pipe, so
as to position the first jaw opening 11 and the second
jaw opening 21 of the wrench 100 to the peripheral space
of the fastener 50.

[0031] Referring to Fig. 7, when the first jaw opening
11 and the second jaw opening 21 of the wrench 100
move to the peripheral space of the fastener 50, the re-
lease portion 35 of the wrench 100 is applied for resisting
against the fastener 50, so that the claw 20 is able to
pivot about the pivot center C, whereby the positioning
member 32 of the elastic positioning device 30 leaves
the positioning area 33 and crosses the dividing side 332
to reach the slide area 34, and the claw 20 accordingly
pivots to the second position. Alternatively, the user may
achieve the identical effect by use of the inertia function,
without the need of applying another hand for operating
the wrench 100. Therefore, the issue of the operation in
an uneasily reached narrow space is resolved. Also,
when combining the fastener 50 with the wrench 100,
the user does not need to continuously press the claw
20 for a long time
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[0032] AsshownbyFig.8andFig.9, whenthe wrench
100 is completely engaged with the fastener 50, the first
forcing face 17, second forcing face 18, and third forcing
face 19 of the main body 10 face the fourth force bearing
face 54A, third force bearing face 53A, and second force
bearing face 52A of the fastener 50, respectively; the
inner retaining face 232 of the claw 20 faces the first force
bearing face 51A; the fourth forcing face 25 and fifth forc-
ing face 26 of the claw 20 face the sixth force bearing
face 56A and fifth force bearing face 55A of the fastener
50. Therefore, the fastener 50 is engaged in the first jaw
opening 11 and the second jaw opening 21.

[0033] As shown by Fig. 10, the reciprocating wrench
100 for quick combining fastener 50 is in a status of
screwing the fastener 50 in a clockwise direction. Cur-
rently, the wrench 100 drives the fastener 50 to rotate
about the rotation center X. The force imposed by the
user is transmitted through the block face 16 and the
second tip 23 to the first force bearing face 51A of the
fastener 50. At the same time, the force imposed by the
user is also transmitted through the first forcing face 17,
second forcing face 18, third forcing face 19, fourth forc-
ing face 25, and the fifth forcing face 26 to the fourth force
bearing face 54A, third force bearing face 53A, second
force bearing face 52A, sixth force bearing face 56A, and
fifth force bearing face 55A of the fastener 50, so as to
screw the fastener 50. Due to an evenly imposed force
born by the fastener 50, the wrench 100 is allowed to
easily drive the fastener 50 to rotate on the thread.
[0034] When the user wishes to efficiently reciprocate
the wrench 100, the user does not have to detach the
wrench 100 from the fastener 50 along the axial direction
of the oil-pipe. Instead, the main body 10 rotationally re-
ciprocates about the rotation center X, so that the claw
20 reciprocates due to the sliding reciprocation of the
positioning member 32 of the elastic positioning device
30 on the slide area 34. Therefore, the user is allowed
to repeatedly wrench the fastener 50 until the fastener
50 is screwed to the target fastened position.

[0035] Referring to Fig. 11, when the fastener 50 is
screwed to the target fastened position, the user may
carry out the final fastening operation. The user keeps
imposing the force upon the fastener 50 through the
wrench 100, so that the torque value of the wrench 100
continuously increases. The distance between the first
tip 13 and the neighboring first force bearing face 51A of
the fastener 50 decreases along a direction in opposite
to the expansion direction of the claw 20 with respect to
the first tip 13. The largest width of the distal end of the
second tip 23 is greater than the smallest distance be-
tween the first tip 13 and the neighboring first force bear-
ing face 51A of the fastener 50. Therefore, the counter-
force of the first force bearing face 51A of the fastener
50 forces the second tip 23 to resiliently expand to resist
against the first tip 13; in other words, the second tip 23
bears the counterforce to resist against the first tip 13,
such that the second tip 23 of the claw 20 is resisted and
blocked by the first tip 13 and prevented from detach-
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ment. As a result, at the fastened position, the second
tip 23 is effectively resisted against the first tip 13, such
that the claw 20 is prevented from separation and de-
tachment with respect to the main body 10, facilitating
the high-torque fastening operation. Even if the wrench
100 is applied in a high-torque fastening situation other
than an oil-pipe worksite, the wrench 100 is still able to
be stably engaged with the fastener 50 are prevented
from detachment.

[0036] Referring to Fig. 12, a second embodiment of
the present invention is illustrated. The numeric repre-
senting similar or identical components, structures, and
functions of the present invention in the first embodiment
are herein saved. In the second embodiment, the elastic
positioning device 30 further includes a position limiting
area 36, which is disposed on the claw 20 away from the
positioning area 33 and in adjacent to the slide area 34.
When the positioning member 32 of the elastic position-
ing device 30 resists against the position limiting area
36, the space surrounded by the first jaw opening 11 and
the second jaw opening 21 is smaller than the outer pro-
file of the fastener 50, and achieves an identical function
with the position limiting portion 27.

[0037] Referring to Fig. 13, a third embodiment of the
presentinvention is illustrated. The difference of the third
embodiment compared with the first embodiment lies in
that the elastic positioning device 30 includes an elastic
member 31, a positioning member 32a, and a positioning
are 33awhich is formed on the claw 20. The elastic mem-
ber 31 is disposed on the main body 10 and provides the
elastic recovering force for the claw 20 to rotate toward
the closing direction. The positioning member 32a is dis-
posed between the main body 10 and the claw 20, and
optionally positioned on the positioning area 33a for op-
tionally maintaining the claw 20 in the opening status.
The slide area 34 is formed on one side of the positioning
area 33a to be pushed by the elastic member 31 and
generate a sliding relationship with respect to the elastic
member 31. The installation notch 122 is disposed on
the pivot end 12 of the main body 10 and opens toward
the claw 20. The elastic member 31 is received in the
installation notch 122 for pushing the claw 20, such that
the claw 20 normally moves toward the first tip 13. The
elastic member 31 is a compression spring disposed be-
tween the main body 10 and the claw 20. The positioning
member 32a is a magnet disposed on the main body 10.
The positioning area 33a is formed of a magnetic material
and disposed on the claw 20 and faces one side of the
main body 10. The positioning member 32a is able to
overcome the elastic recovering force imposed by the
elastic member 31 upon the claw 20 to be magnetically
attached to the positioning area 33a, such thata magnetic
positioning effect is generated between the positioning
member 32a and the positioning area 33a. The elastic
member 31 includes the pushing end 311 and the inner
end 312, wherein the pushing end 311 pushes the claw
20, and the inner end 312 resists against the installation
notch 122. The elastic member 31 and the positioning
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member 32a are not disposed in a coaxial alignment and
not at an identical position. In the third embodiment, the
inertia of the claw 20 is applied for removing the position-
ing effect of the elastic positioning device 30. Therefore,
the user does not need to approach the claw 20 which
is in the peripheral space of the oil-pipe by hand, assuring
the safety and convenience of usage. Besides the appli-
cation of the inertia technique, the opening status of the
claw 20 is also allowed to be removed by use of the re-
lease portion 35.

[0038] Referringto Fig. 14, a fourth embodiment of the
present invention is illustrated. The operation portion 14
is a handle, allowing the user to directly grip the operation
portion 14 to wrench the main body 10 without applying
additional tools. Also, the wrench 100 is allowed to have
a double-headed structure for enhancing the utility of us-
age. Further, the double-headed wrench 100 is applica-
ble to operation sites other than an oil-pipe, achieving a
widely applicable feature which is popular among cus-
tomers.

[0039] Thus, the reciprocating wrench 100 for quick
combining fastener 50 in accordance with the embodi-
ments of the present invention is convenient for combin-
ing the fastener 50 without the need of continuously
pressing the claw 20 for maintaining the opening status,
so that the wrench 100 is easily move to the position
close to the fastener 50 for combining the fastener 50.
Therefore, the inconvenience of operation in a narrow
space and the difficulty of continuously pressing the claw
20 areresolved, and the safety and convenience of usage
for the user in a high-temperature oil-pipe operation en-
vironment are thereby improved.

[0040] Furthermore, the present invention achieves a
quick reciprocating operation. During the fastening op-
eration, the claw 20 is prevented from separation and
detachment with respect to the main body 10, so as to
assure that the main body 10 and the claw 20 are stably
engaged with the fastener 50 and realize a stable high-
torque fastening operation.

[0041] Although particular embodiments of the inven-
tion have been described in detail for purposes of illus-
tration, various modifications and enhancements may be
made without departing from the spirit and scope of the
invention. Accordingly, the invention is not to be limited
except as by the appended claims.

Claims

1. A reciprocating wrench (100) for quick combining
fastener (50), comprising:

a main body (10) comprising a concavely-
shaped firstjaw opening (11), the first jaw open-
ing (11) comprising a pivot end (12) on one side
thereof;

aclaw (20) comprising a concavely-shaped sec-
ond jaw opening (21), the second jaw opening
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(21) comprising a pivotal combination portion
(22) on one side thereof, the pivotal combination
portion (22) of the claw (20) being pivotally con-
nected with the pivot end (12) of the main body
(10) along a pivot center (C), such that the claw
(20) pivotally moves with the pivot center (C) as
a rotation center in order to optionally rotate to-
ward a closing direction or an opening direction;
and

an elastic positioning device (30) disposed be-
tween the main body (10) and the claw (20), and
allowing the claw (20) to rotate toward the clos-
ing direction or optionally remain in an opening
status.

The wrench (100) of claim 1, wherein the elastic po-
sitioning device (30) includes an elastic member
(31), a positioning member (32), and a positioning
area (33) which is formed on the claw (20); the elastic
member (31) disposed on the main body (10) and
providing an elastic recovering force for the claw (20)
to rotate toward the closing direction; the positioning
member (32) disposed between the main body (10)
and the claw (20) and optionally being positioned on
the positioning area (33) for the claw (20) to option-
ally remain in the opening status.

The wrench (100) of claim 2, wherein the claw (20)
and the main body (10) pivot with respect to each
other between a first position and a second position;
when the claw (20) is at the first position, the claw
(20) remains in the opening status with respect to
the main body (10); when the claw (20) is at the sec-
ond position, the claw (20) is in a closing status with
respect to the main body (10).

The wrench (100) of claim 3, wherein at the first po-
sition, the positioning member (32) resists against
the positioning area (33), so as to generate a first
force (F1) and a second force (F2); a torque (M1)
generated by the firstforce (F1) upon the pivot center
(C) offsets a obverse torque (M2) generated by the
second force (F2) upon the pivot center (C), such
that the claw (20) remains in the opening status.

The wrench (100) of claim 4, wherein the elastic po-
sitioning device (30) includes a slide area (34)
formed on one side of the positioning area (33) to be
pushed by the elastic member (31) and generate a
sliding relationship with respect to the positioning
member (32); the positioning area (33) is an arc
shaped groove; the positioning area (33) includes a
positioning face (331) and a dividing side (332)
formed on one side of the positioning face (331); a
distance from the positioning face (331) to the pivot
center (C) is smaller than a distance from the dividing
side (332) to the pivot center (C); when the claw (20)
pivots from the first position to the second position,
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the positioning member (32) crosses the dividing
side (332) to resist against the slide area (34).

The wrench (100) of claim 5, wherein the main body
(10) has an installation notch (122) facing the claw
(20); the elastic member (31) is disposed in the in-
stallation notch (122) and pushes the positioning
member (32), and the positioning member (32) is
slidably disposed in the installation notch (122) and
pushes the claw (20); the elastic member (31) is a
compression spring, and the positioning member
(32) is a hollow pin formed of a metal material; the
positioning member (32) has a body portion (321)
on one end thereof; the body portion (321) is slidably
disposed in the installation notch (122) and compris-
esaninnerbore (322) whose sectional face is formed
in a circular shape; the positioning member (32) has
a hemisphere shaped resisting end (323) formed on
one end thereof in opposite to the inner bore (322)
and connected with the body portion (321); the elas-
tic member (31) comprises a pushing end (311) and
an inner end (312); the pushing end (311) pushes
the inner bore (322) of the positioning member (32),
and the inner end (312) contacts the installation
notch (122).

The wrench (100) of claim 3, wherein a slide area
(34) is formed on one side of the positioning area
(33a) to be pushed by the elastic member (31) and
generate a sliding relationship with respect to the
elastic member (31); the elastic member (31) is a
compression spring disposed between the main
body (10) and the claw (20); the positioning member
(32a) is a magnet disposed on the main body (10);
the positioning area (33a) is formed of a magnetic
material and disposed on the claw (20) and faces
one side of the main body (10); the positioning mem-
ber (32a) is able to overcome the elastic recovering
force imposed by the elastic member (31) upon the
claw (20) to be magnetically attached to the position-
ing area (33a), such that a magnetic positioning ef-
fect is generated between the positioning member
(32a) and the positioning area (33a).

The wrench (100) of anyone of claim 1 to claim 7,
wherein when the claw (20) remains in the opening
status, an inertia of the claw (20) is applied for re-
moving a positioning effect of the elastic positioning
device (30), such that the claw (20) changes to a
closing status.

The wrench (100) of anyone of claim 1 to claim 7,
wherein the elastic positioning device (30) compris-
es a release portion (35) disposed on the claw (20);
when the claw (20) is in the opening status, the re-
lease portion (35) protrudes from an inner side of the
first jaw opening (11) with respect to the main body
(10).
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The wrench (100) of claim 5, wherein the elastic po-
sitioning device (30) further comprises a position lim-
iting area (36) disposed on the claw (20) away from
the position limiting area (33) and in adjacent to the
slide area (34); when the positioning member (32)
resists against the position limiting area (36), a space
surrounded by the first jaw opening (11) and the sec-
ond jaw opening (21) is smaller than an outer profile
of the fastener (50).

The wrench (100) of claim 3, wherein the first jaw
opening (11) has a first tip (13) on one side thereof
in opposite to the pivot end (12); the second jaw
opening (21) has a second tip (23) on one side there-
of in opposite to the pivotal combination portion (22);
when the claw (20) is at the second position and the
wrench (100) is engaged with the fastener (50) in a
fastening operation, the fastener (50) is positioned
in the firstjaw opening (11) and the second jaw open-
ing (21); a distance between the first tip (13) and a
neighboring first force bearing face (51A) of the fas-
tener (50) decreases in a direction in opposite to an
expansion direction of the claw (20) with respect to
the first tip (13); a largest width of a distal end of the
second tip (23) is greater than a smallest distance
between the first tip (13) and the neighboring first
force bearing face (51A) of the fastener (50); a coun-
terforce of the first force bearing face (51A) of the
fastener (50) forces the second tip (23) to expand to
resist against the first tip (13).

The wrench (100) of claim 11, wherein the second
tip (23) comprises an outer retaining face (231) and
an opposite inner retaining face (232); a longest dis-
tance between the outer retaining face (231) and the
pivot center (C) is defined as a first radius (RI), and
a shortest distance between the inner retaining face
(232) and the pivot center (C) is defined as a second
radius (R2), wherein the firstradius (RI) is larger than
the second radius (R2); when the wrench (100) is
not engaged with the fastener (50), the first radius
(R1) is smaller than a shortest distance between the
firsttip (13) and the pivot center (C); when the wrench
(100) is engaged with the fastener (50) during the
fastening operation, the second tip (23) resiliently
expands, such thatthe longestdistance between the
outer retaining face (231) and the pivot center (C) is
greater than the shortest distance between the first
tip (13) and the pivot center (C).

The wrench (100) of claim 12, wherein the pivotal
combination portion (22) of the claw (20) is pivotally
connected with the pivot end (12) of the main body
(10) through a single trunnion (28); the first tip (13)
has a block face (16); the first jaw opening (11) of
the main body (10) has a first forcing face (17), a
second forcing face (18), and a third forcing face (19)
sequentially disposed in a clockwise direction from
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14.

15.

one side of the block face (16); when the wrench
(100) is engaged with the fastener (50), the block
face (16) faces the outer retaining face (231) of the
claw (20); the first forcing face (17), the second forc-
ing face (18), and the third forcing face (19) face a
fourth force bearing face (54A), a third force bearing
face (53A), and a second force bearing face (52A)
of the fastener (50), respectively; a press member
(24) extends to be formed on the pivotal combination
portion (22) of the claw (20); the inner retaining face
(232) faces the first force bearing face (51A) of the
fastener (50); the claw (20) comprises a fourth forc-
ing face (25) and a fifth forcing face (26) which face
a sixth force bearing face (56A) and a fifth force bear-
ing face (55A) of the fastener (50), respectively; a
first inclination angle (81) is included by the block
face (16) and the first force bearing face (51A), and
a second inclination angle (62) is included by the
outer retaining face (231) and the first force bearing
face (51A), and the second inclination angle (62) is
smaller than the first inclination angle (61); the block
face (16) and the first force bearing face (51A) form
a block effect with the second tip (23), so as to pre-
vent the second tip (23) from detaching with respect
to the block portion (13).

The wrench (100) of claim 13, wherein a position
limiting portion (27) protrudes on one side of the claw
(20) adjacent to the outer retaining face (231); when
the wrench (100) is not engaged with the fastener
(50), the position limiting portion (27) resists against
the block portion (13).

The wrench (100) of claim 13, further comprising a
first imaginary line (LI) and a second imaginary line
(L2); the firstimaginary line (LI) passes through the
pivot center (C), a rotation center (X) of the fastener
(50), the second tip (23), and the first tip (13); the
second imaginary line (L2) passes through the first
imaginary line (LI) and the rotation center (X) of the
fastener (50); the main body (10) comprises an op-
eration portion (14) formed on a position away from
the first jaw opening (11); the operation portion (14)
comprises a combination bore (15); the combination
bore (15) passes through the main body (10) and is
arranged in parallel to the rotation center (X) of the
fastener (50); a plurality of concaves (60) are dis-
posed on an inner edge of the first jaw opening (11)
and an inner edge of the second jaw opening (21)
for facing a second obverse force bearing face (52B),
a third obverse force bearing face (53B), a fourth
obverse force bearing face (54B), the fifth obverse
force bearing face (55B), and a sixth obverse force
bearing face (56B) of the fastener (50), respectively;
each of the fourth forcing face (25), the fifth forcing
face (26), and the inner retaining face (232) compris-
es aplurality of skid proof grooves (61), respectively;
each of the first forcing face (17), the second forcing
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face (18), and the third forcing face (19) has a plu-
rality of skid proof grooves (6 1), respectively; the piv-
otend (12) includes two pivot ears spaced with each
other, and each pivot ear comprises a first pivot hole
(121), respectively; the claw (20) comprises a sec-
ond pivot hole (221), such that the trunnion (28) pass-
es through the two first pivot holes (121) and the
second pivot hole (221) along the pivot center (C).
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